Background: Cervical cancer is the most common cancer among women and the leading cause of cancer deaths in women in Côte d'Ivoire. Low resource countries can now prevent this cancer by using HPV vaccine and effective and affordable screening tests. However the implementation of these prevention strategies needs well-trained human resources. Part of the solution could come from midwives by integrating cervical cancer prevention into reproductive health services. The aim of this survey was to assess knowledge, attitudes and practices of midwives towards cervical cancer prevention in Abidjan, Côte d'Ivoire, and to find out factors associated with appropriate knowledge.
Background
Cervical cancer (CC) is the second most common cancer affecting women worldwide, after breast cancer [1] . In 2008, the number of new cases of cervical cancer was estimated at 530,000 and 275,000 deaths were attributed to this disease. Most of these new cases (86%) and deaths (88%) occurred in developing countries mainly in sub-Saharan Africa and South-East Asia [1] . In Côte d'Ivoire, West Africa, CC is the leading cancer in women: in 2008 its incidence and mortality were estimated at 26.9 cases and 19.1 deaths per 100,000 women, respectively [1] . More than 70% of the CC cases are diagnosed at an advanced stage in the country [2] .
The carcinogenic role played by high risk Human Papilloma Virus (HPV) in the occurrence of CC is now well documented [3] [4] [5] . The frequency and severity of CC, its long natural history marked by the initial appearance of precancerous lesions and their possible evolution to malignancy, as well as the existence of good screening techniques, effective treatment methods, and effective preventive vaccines, make CC a suitable disease for preventive actions [6] . Developed countries significantly reduced the burden of CC by implementing organized national screening programs based on cytology [7] [8] [9] and have now made HPV vaccine widely available for young children [10] . Côte d'Ivoire has not succeeded in implementing those actions yet, mainly because of the high cost of HPV vaccine and cytology, as well as the lack of qualified human resources. Recently, the advocacy of Global Alliance for Vaccine and Immunization (GAVI) and the commitment of the pharmaceutical industry to make HPV vaccine available and cheaper for low and middle income countries, led to a substantial reduction of the HPV vaccine cost from $335 to less than $15 for the three recommended doses [11] . Regarding cervical cancer screening program, alternatives to cytology as a screening test are now available and are quite suitable for lowresource settings. One of them is visual inspection screening with acetic acid or Lugol's iodine, for which recent reports from sub-Saharan Africa showed the feasibility in general population as well as in high-risk populations such as HIV-positive women [12] [13] [14] . In fact, some studies showed that this technique has a diagnostic accuracy close to cytology and could be performed by paramedical staff [15, 16] .
The World Health Organization (WHO) currently recommends the involvement of doctors, nurses, midwives and all available health agents in cervical cancer prevention [17] . However, the first step of this strategy is to ensure that health agents have appropriate knowledge and attitude about cervical cancer so that they could play a sustainable role in the prevention of this disease. In Côte d'Ivoire there are more than 2,500 midwives currently in activity. They are formally trained for three years after high school to become certified midwives. After their graduation, almost all of them are employed by government and become registered midwives who work in government health facilities. Their duties are to manage pregnancy, childbirth and to engage in preventive activities such as the Prevention of Mother to Child Transmission of HIV (PMTCT), family planning as well as vaccination of mothers and children [18, 19] . Those midwives, who are in contact daily with mothers and children, could play a major role in the prevention of CC through awareness, screening and vaccination, if these activities were effectively included as part of their scope of work. Although WHO recommendations related to CC prevention are currently part of their training program and that some of them have already been involved in prevention of CC through pilot programs, there is no information available on their general knowledge, attitudes and practices toward CC and its prevention.
The aim of this study was to document the knowledge, attitudes and practices of midwives about CC prevention in order to allow integration of prevention activities for this disease as part of their duties in Côte d'Ivoire.
Method

Study design and setting
A cross-sectional survey was conducted from April 26 to June 29, 2012 among midwives working in government health facilities in the urban area of Abidjan in Côte d'Ivoire.
Selected sites
Like many developing countries, Côte d'Ivoire has a pyramidal health system with three levels, each corresponding to a specific type of health facility. From top to bottom, the tertiary level corresponds to University Hospitals (UH); the secondary level corresponds to General Hospitals (GH) and the primary level corresponds to Primary Health Centers (PHC). Midwives who work in these health facilities are trained in schools of midwifery during three years. During the study period, there were three University Hospitals, 11 General Hospitals (including three military hospitals) and 63 Primary Health Centers distributed in the 11 health districts of the urban area of Abidjan [20] . This study was conducted in the corresponding wards of the three University Hospitals, and eight of the 11 General Hospitals located in the economic capital of Côte d'Ivoire. The three military General Hospitals were not visited, due to defense department procedures. For the PHC, in each health district we selected the two centers which had the largest number of midwives. We also selected the only one school of midwifery in Abidjan and conducted the study among students in their final year. This last group was selected given the fact that in Côte d'Ivoire, students in final year of school of midwifery attend government hospitals for their internship and during this period they are involved in all clinical activities including disease prevention. After their graduation, they can spend one or two years before being officially registered by the government, while waiting, they have a special authorization to perform as trainees in government hospitals where they have the same duties than registered midwives.
Participants' selection and enrolment procedure
This study was conducted with an exhaustive approach. The aim was to reach all the midwives working in the government health facilities in the urban area of Abidjan. Each selected site was visited by an investigator during five days from Monday to Friday, from 8 am to 4 pm. During this period all the midwives present on site were approached individually and invited to participate in the study. The investigator explained the purpose of the study and after giving their oral consent, the midwives were included in the study and received a self administered questionnaire.
Data collection
By the time of the study there was, to our knowledge, no validated questionnaire or score assessing knowledge, attitudes and practices of health professionals regarding cervical cancer. For this study, we developed a survey form and a scoring system which are available on line (http://mereva.isped.u-bordeaux2.fr). These tools were constructed based on a consensus from a multidisciplinary workgroup, consisting of gynecologists, oncologists, epidemiologists and senior midwives. In a pilot study, the survey form was tested on a small sample of 50 senior midwives; all of them being unit supervisors. This allowed us to determine the time required to complete a form and to better rewrite complex and confusing questions. Three midwives specialized in public health were recruited and trained to conduct this survey as field investigators. Knowledge, attitudes and practices of midwives were collected through survey instrument, under the supervision of the investigators. The survey form allowed collecting information on demographic characteristics of midwives, their sources of information on CC, their knowledge, attitudes and practices on CC and its prevention.
Outcomes
Knowledge of midwives was evaluated using two scores. The first one assessed knowledge on epidemiology, risk factors and symptoms. The second score evaluated knowledge on CC prevention, screening and vaccination. Each score was composed of 15 questions, each worth one point. Questions were grouped into three categories and each of them addressed specific issues as described in Table 1 . For each question, when the correct answer was provided, the mark assigned to the question was added to score. The maximum value of each score was 15 points, equivalent to 100%.
Statistical analysis
We created two variables: "Knowledge of CC" corresponding to the first score and "Knowledge of prevention" corresponding to the second one. Each variable was dichotomized into "Appropriate" when the score was >70% and "Inappropriate" when the score was < = 70%. Both were the dependent variables, while demographic characteristics and sources of information were independent variables.
Homogeneity Chi square test and Fisher's exact test were used to compare proportions, while Kruskal-Walli's test was used to compare medians in different groups of midwives considered. Determinants of knowledge were investigated by multivariate logistic regression analysis using a step-down method. Odds ratios were adjusted for the type of health facilities, professional experience, professional status, and the different sources of information on cervical cancer. P values <0.05 were considered statistically significant. Statistical analyses were done with Epiinfo software (Epi Info™ version 3.5.3 CDC Atlanta Georgia).
Ethical aspects
This study was part of the IeDEA study Protocol in Côte d'Ivoire that had already been approved by the National Ethics Committee of the Ministry of Public Health of Côte d'Ivoire. The Ministry of Public Health gave a specific approval for this study. The regional health coordinator and the health district coordinators have authorized the study as well as the coordinators of each health facility in which the survey was conducted. The oral consent of respondents was obtained after explaining the objectives of the study and ensuring the confidentiality.
Results
Study population
A total of 695 midwives were present in the selected sites during the study period. Among them, 51 (7.3%) refused to participate and 52 (7.5%) returned incomplete survey forms (answered to less than half of the questions), mainly because they had been called for duty. Overall 592 midwives (85.2%) accepted to participate in the study and correctly completed their survey forms. Their distribution by type of health facility was the following: 125 (21.1%) working in UHs, 134 (22.6%) in GHs, 194 (32.8%) in PHCs and 139 (23.5%) were midwives students in their final year at the school of midwifery of Abidjan (SoM).
Demographic characteristics and information sources
The median age of the interviewees was 37 years; inter quartile range (IQR) [32-45]. Among certified midwives, the median duration of professional experience was 11 years, IQR [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] [16] [17] [18] [19] [20] [21] [22] and 421 (71.1%) of them were registered midwives (regularly working in a government health facility). The main information sources of midwives on CC was colleagues (70.0%) followed by courses taken at school of midwifery (60.8%); 18% of midwives had attended conferences on CC but 6.0% only had taken part to special training sessions on CC prevention.
Knowledge on cervical cancer disease
Overall, 359 (55.7%) of midwives had appropriate knowledge (score >70%) about epidemiology of CC, risk factors and symptoms. There was no statistical difference in knowledge between the three professional locations (p = 0.94). Midwifery students had significantly less knowledge on CC disease than certified midwives (p = 0.02; Table 2 ). More than 99% of midwives correctly identified CC as the most common and most deadly cancer of women in Côte d'Ivoire. The three main risk factors reported were: multiple sexual partners (85.5%), early sexual intercourse (80.1%) and HPV infection (69.1%). Midwives working in UH were more aware of the oncogenic role of HPV (78.4%) than those working in GH (63.4%, p < 0.01) and those working in PHC (66.0%, p < 0.01). Post-coital bleeding was correctly identified by 452 midwives (76.4%) as early symptom of CC.
Knowledge on cervical cancer prevention
Overall, 251 midwives (42.4%) had appropriate knowledge about prevention of CC (score >70%). Midwives working in UH had better knowledge about CC prevention (52.8%) than those working in PHC (39.7%, p < 0.01) and SoM students (36.0%, p < 0.01). More than 90.0% of midwives knew that CC was preventable and screening was identified as a preventive method by 71.1% of the respondents ( Table 2 ).
In the whole midwives population, Pap smear (88.7%), HPV test (53.9%) and visual inspection methods (49.7%) were correctly identified as screening methods. Less than 10% of the respondents knew the age at which to initiate screening, as well as the periodicity of tests. Only 268 midwives (45.5%) reported knowing exactly what visual inspection of cervix was. Among them, 75.7% were aware that this test gives an immediate result and 65.3% knew that it is achievable by midwives. Midwives working in PHC were less aware of visual inspection (32.5%) than those working in UH (52.8%, p < 0.01), those working in GH (41.8%, p = 0.04) and in SoM students (59.7%, p < 0.01).
Only 298 midwives (50.3%) were aware of HPV vaccine and knew that this vaccine protects against CC. For 43.8% of the respondents, this vaccine should be administered before first sexual intercourse and 38.5% of them knew that it was already available in Côte d'Ivoire.
Attitude and practice of midwives toward cervical cancer
In this sample, 112 midwives (18.9%) had completed CC screening, mainly by Pap smear (13.5%) and visual inspection (4.9%) ( Table 3 ). About a third of midwives (37.7%) routinely advised screening to their patients. In addition, midwives who had already been screened more often proposed screening to their patients (OR = 5.9; 95% Confidence Interval (CI) [3.7-9.2], p <0.01).
Among 298 midwives aware of HPV vaccine, 211 (70.8%) would recommend it. HPV vaccine was considered too expensive by only 2.7% of midwives.
Factors associated with appropriate knowledge on cervical cancer and it prevention
Having a long professional experience was significantly associated with appropriate knowledge on CC disease (aOR = 5.0; 95% CI [2.9-8.7]; p = 0.01) and on CC prevention (aOR = 2.2; 95% CI [1.3-3.6]; p = 0.01) among midwives (Table 4 ). Courses taken at school of midwifery (aOR = 1.5 95% CI [1.0 -2.3] p = 0.03); conferences (aOR = 1.78 95% CI [1.1 -3.0] p = 0.03); and special training sessions on CC (aOR = 4.9 95% CI [1.9 -12.7] p < 0.01) were significantly associated to appropriate knowledge on CC prevention. Age of midwives (aOR = 1.74; 95% CI [0.74-4.01]; p = 0.19), employment status (aOR = 0.93; 95% CI [0. .50]; p = 0.93) and type of 
Discussion
This study reveals that more than half of the midwives surveyed in Abidjan had appropriate knowledge on CC disease and more than 40% had appropriate knowledge on CC prevention, specifically by screening and vaccination. Factors associated with appropriate knowledge were professional experience, courses on CC taken at school of midwifery, participation in conferences and training workshops on CC. Moreover, the majority of midwives were aware of screening and more than one third of them had regularly recommended it to their patients. Finally, more than half of midwives knew the existence of HPV vaccine. The proportion of midwives with appropriate knowledge regarding epidemiology, risk factors and symptoms of CC is higher in this study than in other reports. A previous survey conducted among nurses in Tanzania, reported a proportion of adequate knowledge on cervical cancer of < 40% [21] . This difference could be explained by our study population exclusively made up of midwives who received specific courses on gynecologic cancers at the school of midwifery and who usually manage diseases of the reproductive system.
Studies conducted among wider sample of nurses and other health workers on knowledge of prevention of CC were reported in Pakistan (screening 54%; vaccine 9%), in India and Tanzania (18% and 22% for vaccine, respectively) [21] [22] [23] . The relatively high level of knowledge on prevention of CC in our study could be explained by the fact that midwives work closely to gynecologists who perform screening and give advice to patients. Therefore, they are more likely to be well informed on CC prevention than other health professionals. This argument is reinforced by the fact that the most frequently reported information source was colleagues (70%) including gynecologists and midwives with more experience.
On the other hand, the fact that one-third of midwives did not have appropriate knowledge on CC prevention reveals unequal access to information. Indeed, in our study sample, only 18.0% of midwives attended conferences and less than 6.0% took part in seminars or training sessions on CC. Although these proportions are higher than in Tanzania (8.0% and 2.9%, respectively), they are low considering the fact that participation to such activities was associated to good knowledge in our study [21] . This association was not investigated in other reports. Yet, it is important to notice that age, employment status and type of health facility that had been reported in other studies as being associated with good knowledge, remained not significant in our study when adjusted on information sources. Conferences and training sessions usually take place in university hospitals; midwives of these health facilities are then more likely to participate in such activities and may exhibit better knowledge than others.
In our study, 18.4% of midwives had already been screened for CC, and 37.7% often proposed screening to their patients. The low proportion of midwives screened was already reported in previous studies conducted in Nigeria and Uganda, where the authors found respectively 20.5% among 200 nurses and 19.0% among 310 nurses [24, 25] . Mutyaba et al. in Uganda reported that this low proportion could be the result of negligence and/or the feeling of invulnerability induced by the fact of being a health professional [24] . This highlights the importance of encouraging midwives to get tested, since this study also revealed that midwives screened were more likely to propose screening to their patients. We found out that only 8.4% of midwives had already conducted a visual inspection. This low proportion is consistent with the fact that visual inspection is not yet routinely used in the country and reflects the absence of national guidelines on the practice of CC screening. Of note this guideline is currently being written for Côte d'Ivoire. More than 50% of midwives were aware of the existence of an HPV vaccine and among them 71% would recommend it. McGarey et al. reported similar findings in Cameroon [26] .
Our observations highlight the importance of relying on midwives to sensitize women to CC prevention. More than half of the female populations in the country are in their childbearing age. They attend reproductive health facilities where they are offered routine care and prevention services by midwives. Introducing CC prevention into reproductive health services managed by midwives could reinforce the awareness of the disease on the target population and could strengthen the national cancer control program. Since more than half of midwives in Abidjan already have appropriate knowledge on CC prevention, they could provide correct information and convince women to get screened and to have their children vaccinated.
The relatively high proportion of midwives lacking appropriate knowledge is mainly due to the difficulty of access to information. Thus, expanding access to information by organizing seminars and training sessions specifically designed for paramedical staff in all types of health facilities could significantly increase the proportion of midwives with adequate knowledge on CC prevention.
The low practice of CC primary (vaccine) and secondary prevention (screening for cervical precancerous lesions), and the inappropriate attitudes found in this sample, demonstrate once again the lack of comprehensive policy for CC prevention and insufficient communication about the HPV vaccine that has been available in the pharmacies of Abidjan since 2009. Inappropriate attitudes and practices of midwives argue in favor of the adoption of a comprehensive policy for CC prevention and also emphasize the need to adopt national guidelines for screening and vaccination.
This study was the first specifically conducted among a large sample of midwives to assess their knowledge, attitudes and practices toward CC in West Africa. Midwives from all categories of the health care system were represented. Moreover, the procedure of data collection allowed us to retrieve all the survey forms and to limit missing data. Thus, the results of this study accurately reflect the current knowledge of midwives in Abidjan.
One of the limitations of this study is the use of a questionnaire and a scoring approach not validated to assess knowledge of midwives as well as the 70% threshold chosen with reference to national academic grading systems. The study was limited to urban areas where most health facilities have a reproductive health unit. Therefore, results and recommendations may not be applicable to rural areas where nearly 40% of the populations of Côte d'Ivoire live [27] and which are poorly equipped in material and human resources. Despite its limitations, this study covered almost all midwives in the urban area of Abidjan and public health recommendations arising from these results could benefit more than 5 million inhabitants in Côte d'Ivoire.
Conclusion
This survey showed that nearly half midwives in Abidjan had appropriate knowledge to carry on CC prevention. As their practice is limited and attitude remain suboptimal, they should benefit from capacity building activities as part of a comprehensive strategy leading to the integration of CC prevention in reproductive health services. This could be an interesting starting point for many low-resource countries that have not yet implemented a CC prevention program.
